Expression of bovine and mouse endothelial cell antioxidant enzymes following TNF-alpha exposure.
Endothelial cells are primary targets for injury by reactive oxygen species. Endothelial catalase, copper-zinc superoxide dismutase (CuZnSOD), and manganous superoxide dismutase (MnSOD) provide potential antioxidant enzymatic defenses against oxidant-induced cellular damage. Previous studies in vivo and in vitro have demonstrated that in certain cell types exposure to oxidants may increase the expression of one or more of these antioxidant enzymes, thus providing greater intracellular potential to withstand oxidant-induced cell stress. To test whether endothelial antioxidant enzyme expression is influenced by similar oxidant-induced stresses in vitro, we have exposed endothelial cells to tumor necrosis factor-alpha (TNF-alpha) and have measured levels of catalase, CuZnSOD and MnSOD mRNA, and protein. Our results demonstrate a selective increase of MnSOD mRNA, with coordinate increases of both MnSOD protein and enzyme activity in endothelial cells treated for 24/h with TNF-alpha. In contrast, levels of catalase and CuZnSOD mRNA and protein remained unchanged in these cells after TNF-alpha treatment. These observations were made in microvessel endothelial cells derived from murine and bovine sources. Our results indicate that TNF-alpha can act specifically to increase enzymatic antioxidant potential in endothelial cells by induction of a particular antioxidant enzyme encoding mRNA species. These data demonstrate the capacity of endothelial cells to mount an antioxidant defense in response to exposure to an inducer of oxidative damage.